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+ u · ∇u
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− η∆u + ∇p = 0
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(∇u + ∇uT )/2































σ · n(·, t) = −pin(·, t) n
ru
Γin × (0, T ),
σ · n = 0
ru



















































































































































































(s, t) = u(x(s, t), t),
¶·M¸
f(s, t) = fΣ(x(s, t), t),
¶ðÏ~¸
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X = {v ∈ (H1(Ω))2, v = 0
ru
Γ0, v · n = 0
rN
Γc},





V (uΣn+1) = {v ∈ X,
X{
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ρ un · ∇un+1 · v +
∫
Ω
2η D(un+1) : D(v) = −
∫
Γin
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ρ un · ∇un+1 · v +
∫
Ω






v + 〈λn+1, T rΣn+1(v)〉 = −
∫
Γin
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m(−5xn−1 + 4xn−2 − xn−3) · xds.
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, q ∈ (L2(0, L))2, |q|2 = 1.
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m xnp · ξ ds =
∫ L
0













ds ∀ξ ∈ K.
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= qh , |qh|
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EI = 0.7×10−2 g cm3 s−2
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m = 2.5 g
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A = 40 g cm−1 s−2
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L = 0.45 cm
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hs = L/45 = 0.01 cm
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hs = L/27
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A = 200 g cm−1 s−2
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EI = 2.5 × 10−2 g cm3 s−2
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A = 140 g cm−1 s−2
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ρS = 1.1 g/cm
3  h =
0.1 cm

R0 = 0.5 cm

k = 1
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EI = 0.5 g cm3 s−2
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